A permissive role for tumor necrosis factor in vascular endothelial growth factor-induced vascular permeability.
Vascular endothelial growth factor (VEGF) induces both angiogenesis and an increase in vascular permeability, 2 processes that are considered to be important for both tumor growth and the delivery of drugs to the site of tumors. This study demonstrates that transmembrane expression of tumor necrosis factor (tmTNF) is up-regulated in the endothelium of a murine methylcholanthrene (meth A)-induced sarcoma in comparison to the adjacent normal dermal vasculature and is also present on cultivated human endothelial cells. It is further shown that tmTNF is required for VEGF-mediated endothelial hyperpermeability in vitro and in vivo. This permissive activity of TNF appears to be selective, because anti-TNF antibodies ablated the VEGF-induced permeability but not proliferation of cultivated human endothelial cells. Furthermore, tnf gene-deficient mice show no obvious defects in vascularization and develop normally but failed to respond to administration of VEGF with an increase in vascular permeability. Subsequent studies indicated that the tmTNF and VEGF signaling pathways converge at the level of a secondary messenger, the "stress-activated protein kinase-2" (SAPK-2)/p38: (1) up-regulated endothelial expression of tmTNF resulted in the continuous activation of SAPK-2/p38 in vitro, and (2) an inhibitor of SAPK-2/p38 activation abolished the vascular permeability activity of VEGF in vivo. In conclusion, the study's finding that continuous autocrine signaling by tmTNF sensitizes endothelial cells to respond to VEGF by increasing their vascular permeability provides new therapeutic concepts for manipulating vascular hyperpermeability.